Background: Interpretation of the efficacy of reflexology is hindered by inconsistent research designs and complicated by professional views that criteria of randomized controlled trials (RCTs)are not ideal to research holistic complementary and alternative medicine practice. The influence of research designs on study outcomes is not known. This integrative review sought to evaluate this possibility. Materials and methods: Thirty-seven interventional studies (2000-2014) were identified; they had RCT or non-RCT design and compared reflexology outcomes against a control/comparison group. Viability of integrating RCT and non-RCT studies into a single database was first evaluated by appraisal of 16 reporting fields related to study setting and objectives, sample demographics, methodologic design, and treatment fidelity and assessment against Jadad score quality criteria for RCTs. For appraisal, the database was stratified into RCT/non-RCT or Jadad score of 3 or greater or less than 3. Deficits in reporting were identified for blind assignment of participants, dropout/completion rate, and School of Reflexology. For comparison purposes, these fields were excluded from subsequent analysis for evidence of association between design fields and of fields with study outcomes. Results: Thirty-one studies applied psychometric tools and 20 applied biometric tools (14 applied both). A total of 116 measures were used. Type of measure was associated with study objectives ( p < 0.001; chi-square), in particular of psychometric measures with a collated ''behavioral/cognitive'' objective. Significant outcomes were more likely ( p < 0.001; chi-square) for psychometric than for biometric measures. Neither type of outcome was associated with choice of RCT or non-RCT method, but psychometric responses were associated ( p = 0.007) with a nonmassage control strategy. Conclusions: The review supports psychometric responses to reflexology when study design uses a nonmassage control strategy. Findings suggest that an evaluation of outcomes against sham reflexology massage and other forms of massage, as well as a narrower focus of study objective, may clarify whether there is a relationship between study design and efficacy of reflexology.
Introduction

R
eflexology is a complementary and alternative medicine (CAM) therapy in which pressure is applied to specific points, usually but not exclusively located on the foot, to stimulate the internal organs with which they are claimed to associate. Systematic reviews of randomized controlled trials (RCTs) do not support efficacy of reflexology for clinically relevant outcomes, [1] [2] [3] [4] [5] but the value of RCT criteria to CAM research has been questioned on the basis that the holistic approach typical of CAM therapies is contrary to the reductionist approach of RCT designs. 6 Research designs appropriate for the study of CAM therefore present an unresolved issue depending on professional viewpoint, yet the extent of influence an interventional design might have on reflexology outcomes is unknown. This paper reports an integrative review of RCT and non-RCT interventional designs to re-evaluate evidence for reflexology outcomes in the context of study protocols.
RCTs provide the ''gold standard'' for evidence-based healthcare practice, but for CAM this biomedical cause-andeffect model is claimed to be impractical because it fails to acknowledge the nonlinearity of CAM practice 6 and how the practitioner-client interaction may contribute an incidental effect on trial outcomes. [7] [8] [9] [10] The importance of the therapeutic relationship also complicates the identification of an adequate placebo and makes blinding of the practitioner and/or participant difficult, perhaps even impossible, within a research design. 6, 11 Systematic reviews of RCTs involving reflexology [1] [2] [3] [4] [5] identify such design issues as hindrances to data interpretation.
Despite methodologic debate, the regulatory requirements for the adoption of research findings in mainstream healthcare seem likely to continue to lean heavily toward evidence produced by RCTs. For wider acceptance of integrated care approaches, it therefore falls to CAM researchers to find a way to reasonably meet criteria for study rigor within an acceptable interventional framework but also requires both CAM and biomedical researchers to acknowledge that some compromises have to be made. For example, RCTs for CAM are increasingly anticipated to report on intervention fidelity, such as the number and length of reflexology treatments. 12, 13 An emphasis on a standardized method could go some way toward meeting at least some criticisms from biomedicine, but it would also represent a compromise on viewpoints of the holistic aspects of CAM. 6, 11 What remains unclear, however, is the extent to which research design affects study outcomes after a CAM intervention. In this respect, the published reflexology literature provides an opportunity to review the influence of methodologic heterogeneity on study outcomes because in addition to RCTs it also includes peer-reviewed non-RCT studies with designs that also involve a comparator group. This was the approach taken by Steenkamp and colleagues 14 in their integrative review of RCTs, experimental designs, case studies, case reports, conference literature, and grey literature to evaluate outcomes of reflexology in people with chronic disorders. In common with systematic reviews of RCT studies, noted above, they also identified the variability of designs and typologies of the disorders investigated as limitations. However, they did not seek to evaluate the potential influences on study outcomes that design issues per se might have introduced.
The aim of this review was to evaluate whether research design influences study outcomes after reflexology treatment. To achieve this, the objective was to undertake an integrated review of published, peer-reviewed reflexology research to enable critical appraisal of interventional study designs in which reflexology outcomes were compared against data from control or comparator groups, but without constraining the analysis by selecting studies that only refer to pathologies or only apply to RCT designs.
Materials and Methods
This paper reports the results of an integrative review of RCT and non-RCT research designs used to investigate the effectiveness of reflexology. Integrative reviews typically select studies that have applied different methods and designs, an approach that is suggested to strengthen data interpretation. 15 In this respect the resultant introduction of heterogeneity contributed to the review objective because it increased the scope for analysis of study designs and their impact. Nevertheless, a structured approach to source selection, data extraction, and data synthesis is still required. 16 Research literature published between January 2000 and December 2014 was chosen because it spans much of the period since RCTs have become emphasized as sources of evidence for healthcare practice. In searching for published research, an initial network approach with systematic reviews of RCTs from that period was used 1,2,5,16 because these provided a useful resource of earlier RCTs. Those studies were supplemented with subsequent hand searches of studies that they cited. The database was extended and updated by searching electronic databases (Academic One, British Nursing Index, CINAHL, MEDLINE, ScienceDirect, Wiley Online, Cochrane Library) considered the most likely source of publication in this field, using the terms ''Reflexology AND'' in combination with ''RCT,'' ''trial,'' ''quasi,'' ''experimental,'' ''pilot,'' and ''cancer'' or ''asthma'' (conditions for which reflexology is a very popular form of CAM 17 ) in the title and abstract fields. All studies that appeared to be interventional and published in English in peer-reviewed journals within the selected timeframe were considered, regardless of their being RCTs or non-RCTs.
The initial search identified 232 papers for further consideration. Duplicates and citations that were not actually in the date range were removed. In the relatively few instances where an abstract was not available but the title looked relevant, the paper was sought via the British Library. Descriptive, discussion, or editorial papers or dissertations/ theses were then removed from the database. Remaining publications included both quantitative and qualitative studies and were secondarily filtered to ensure that the database included only studies in which outcome data were supported by statistical comparison against control or comparator group data. Thirty-seven quantitative studies were finally selected for the review. Rigor in the filtering and subsequent data extraction was assured by inter-rater agreement between at least two of the reviewers. The literature flowthrough is summarized in F1 c Figure 1 . Twenty-three of the selected studies were RCTs, 7 used crossover designs, and 7 were identified as using pre-post or experimental designs. Median publication year was 2009. Most studies were located in the United Kingdom, but there was an international profile overall: Eighteen were in the United Kingdom; 7 in the United States; 4 in Iran; and 1 each in Australia, China, Denmark, Israel, Italy, Japan, Taiwan, and Turkey.
Data extraction and appraisal of reporting
Selected studies were examined for information pertaining to reporting fields. Study setting (clinical or other), focus (objectives), demographic data (sample, age, and sex), methods (e.g., RCT), control or comparator group, identification of randomization and the method of randomization, identification of blinding, and dropout/noncompletions were noted for each study. Additionally, guidance 18 on design for the reporting of nonpharmacologic trials (Consolidated Standards of Reporting Trials statement), and for CAM in particular, 12 was adopted to identify aspects of intervention fidelity by extracting the location of delivery of reflexology, who delivered the treatment, the school of reflexology whose guidelines for practice were followed, the number of treatments each participant received, and the duration of each treatment. Sixteen reporting fields in total comprised study setting and focus, three demographic fields, six methodologic fields, and five fidelity fields.
Before integration of studies into a single database, any limitations within the data were appraised first by evaluating the breadth of reporting across these fields for RCTs and non-RCTs ( T1 c Table 1 ) and second according to Jadad quality criteria (Table 1 ), in each case using the framework of Brown and colleagues. 19 In this framework, a design field is assigned a score of 1 if information is supplied in the report and 0 if not or if it was nonspecific. The average total score therefore reflects the breadth of reporting coverage by studies in the dataset, and comparison of average scores for individual reporting fields enables a more detailed appraisal.
RCTs vs non-RCTs
The average total reporting score for the entire database (n = 37 studies) was 14.0 of 16 fields (0.88 per field), thus indicating some reporting deficits. Stratifying the database according to RCT and non-RCT subsets produced average total scores of 14.3 of 16 (0.89 per field) and 13.6 of 16 (0.85 per field), respectively, indicating that the deficits were present in both subsets. These predominantly related to methodologic and fidelity fields (Table 1) . For RCTs, the six these poorly scored fields were deleted from the database shown in Table 2 . Fields that are criteria for the Jadad score. RCT, randomized controlled trial; avg, average.
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methodologic fields collectively averaged 0.87 per field, and the five fidelity fields averaged 0.82, whereas for non-RCTs the averages were 0.71 and 0.87 per field, respectively; this indicated greater deficit of methodologic reporting but slightly better fidelity reporting in the non-RCT studies. Closer examination identified that blinding was poorly reported in both subsets, but especially so in the non-RCT subset (Table 1) , where reporting of dropout/completion rate was also very weak. The reporting of intervention fidelity fields by RCTs and non-RCTs also varied, but the main weakness was related to school of reflexology: Just 24 of 37 studies overall identified the therapeutic tradition, with the greatest deficit being in the RCT studies.
Jadad scores
The rigor of RCT designs in published reviews of reflexology is often evidenced by application of the scale put forward by Jadad et al., 20 which focuses on key methodologic criteria. The scale refers to sources of potential bias within an experimental design and so also has relevance within interventional designs other than RCTs. A decision therefore was taken to additionally appraise the reporting quality of all selected studies according to those criteria.
The Jadad scale is based on five questions: (1) Was the study described as randomized? (2) Was the study described as double-blind? (3) Was there a description of withdrawals and dropouts? (4) Was the method of randomization described in the paper? (5) Was the method of blinding described? Affirmative answers are each scored 1 point, but points are deducted if the method of randomization lacked rigor and/or the method of blinding was inappropriate. Blinding is a particular issue for reflexology because sham treatments are very difficult to deliver without being obvious. For example, 66.7% of control participants in one study in the authors' database successfully identified which study arm they had been in. Few studies (n = 13 of 37) in this review attempted blinding at any point of delivery, and most that did report the process described it poorly. A liberal approach to scoring this criterion therefore was taken to acknowledge reference to at least single-blinding, with or without evaluation of its quality or success.
As a validity check, 16 studies that had been scored by Ernst and colleagues 2 in their 2011 review were identified and compared to the Jadad evaluations undertaken without prior reference to those published scores. Studies were scored by all authors and, if necessary, discussed among the team for consensus view. The mean allocated score of 3.1 compared favorably with the published average of 3.0.
For the whole database, the allocated Jadad scores ranged from 0 to 5 but averaged only 2.4, indicating a weighting toward lower values. Reporting deficiencies occurred in most key criteria. Although 36 of 37 studies (97%) claimed random allocation to groups, just 25 (68%) identified the process of randomization. Reporting of blinding was even more incomplete (13 of 37 studies [35%]), and only 21 of 37 studies (57%) identified noncompleters among the participants. For further appraisal, the database was dichotomized according to Jadad scores based on a quality threshold of 3 or above, in line with its adoption by Ernst and colleagues: 2 A high-score subgroup (n = 18) averaged 3.6 (median, 3), and a low-score subgroup (n = 19) averaged 2.2 (median, 1).
Fifteen of the high-score studies were identified as RCTs, the remaining as crossover (n = 1) or experimental (n = 2) designs. Low-score studies were also a combination of RCT (n = 9), crossover (n = 5), and experimental (n = 5) designs. The distribution of RCTs and non-RCT designs was significantly different between the subgroups (chi square; p < 0.02). However, for the purposes of this review the appearance of both in each subgroup supported the secondary appraisal of reporting fields according to Jadad criteria additional to a simple RCT/non-RCT division.
Overall (Table 1) , the reporting of the 16 design fields in the low Jadad score subgroup averaged 13.5 of 16 fields (0.84 per field) and in the high Jadad score subgroup averaged 14.6 of 16 fields (0.91 per field), indicating a differential between the two. Much of this resulted from the reporting of the five components of the Jadad score itself. Notwithstanding these, further stand-out differentials arose from the reporting of location of delivery of reflexology, which was higher in the low-score subgroup, and of the school of reflexology and number of treatments, which were higher in the high-score subgroup.
Integration
For the purpose of this review it was necessary to consider the viability of integrating the data within a single database in light of identification of variable reporting within the studies. Although there was variability across and between a number of fields, Table 1 highlights that those most poorly reported were blinding, dropout/completion rate, and school of reflexology, with some scores being lower than 0.6 per field in at least one subgroup. To improve parity within the database without significant detriment to the aims of this review these three fields were excluded from further analysis, leaving 13 fields to be taken forward for the review. b T2 Table 2 b AU2 summarizes the overall reporting appraisal of these remaining fields. Following exclusions, the overall average score of all fields (n = 37 studies) increased from 0.88 to 0.97 per field. Collective average scores for just the methodologic and fidelity fields increased from 0.79 to 0.92 per field and from 0.84 to 0.91 per field, respectively.
Data analysis
All extracted data were stored as an electronic database (SPSS software, version 17; IBM, Armonk, NY). Statistical analysis was descriptive, but cross-tabulation by chi-square analysis using Fisher exact correction for small numbers was used to identify any significant associations between fields. The variability of designs posed some issues for data analysis because field data in some instances had to be merged to strengthen the association tests, meaning that assumptions had to be made as to cognate links. The collation of individual reporting fields is noted in the Results section where appropriate. Significance of association between fields and between them and study outcomes was set at p < 0.05 (two-tailed).
Results
This section presents the descriptive data for the integrated database, followed by analysis of relationships with study outcomes. Regarding application of Jadad criteria, the 4 MCVICAR ET AL.
poor reporting and subsequent exclusion of both blinding and dropout/completion rate as reporting fields meant that the criteria were now only supported by randomization.
Because the strategy applied to randomize samples was one of the methodologic fields recorded and entered into the review analysis, Jadad scoring was not included as a variable for the between-field analysis. However, Jadad criteria provide a standard for evaluating the rigor of an interventional design and so a post hoc analysis was also undertaken to identify whether or how findings from the analyses might also be related to Jadad scores. That evaluation appears later.
Study designs
Study setting and objectives. The setting of 25 of 37 studies related to patients who had a specified diagnosis ( b T3 Table 3 ). Most of these (n = 10) referred to cancer, whereas others referred to neurologic or neuromuscular disorders (n = 8), cardiovascular disorders (n = 2), respiratory problems (n = 2), renal/urogenital problems (n = 2), or gastrointestinal disorder (n = 1). It was not the intent of this review to select only studies that involved patients diagnosed with an illness, and 12 of the selected studies involved evaluation of reflexology treatment in ''healthy'' individuals. Seven of the latter related to the effect of a specific physiologic challenge (e.g., labor, menopause, or cold immersion), and the remaining 5 studies involved unchallenged participants. For further analytical purposes, the objectives (study foci) of the intervention were collated as primarily relating to pathologic/physiologic indicators (n = 12) or to behavioral/ cognitive indicators (n = 25). Setting and objective were not significantly associated.
Demographic data. Sample sizes across the database ranged from 10 to 243 participants (n = 37 studies). Mean sample size (-standard deviation) was 59.0 -58.6, indicating a skewed distribution (median, 36). Mean participant age across all studies (n = 31) was 49.4 -16.4 years (range, 19.8-90 years; median, 49.1 years). A total of 74.1% -24.0% of participants were female (range, 25%-100%; median, 74.5%; n = 35 studies). None of the demographic fields showed any statistical association with the study setting or objective, or with any of the reporting fields described below.
Methodologic issues. The appraisal of study reporting described in the Methods section had already dichotomized the methods as either RCT (n = 23 studies) or non-RCT (14 studies). Thirty-five of 37 studies reported that samples had been randomized to intervention (reflexology) and control groups, but the process of randomization of participants was provided by just 25 of 37 studies (Table 3 ). The process of randomization varied from approaches viewed as having low rigor (n = 8; e.g., alternation, coin flipping, attendance on clinic day) to those using computerized methods with higher rigor (n = 17; computer-generated random numbers, block randomization, minimization). A computerized randomization strategy was significantly associated with methods, primarily RCT design ( p = 0.025; n = 32). Otherwise, methods and randomization were not associated with any other reporting fields. Most studies (n = 19) used a control strategy that took the form of nonreflexology massage of parts of the foot (n = 15), of which only 4 reported avoidance of the reflexology points under test, or of the head or lower limb. The control strategy in other studies was no treatment or passive relaxation (n = 14) or involved a more active relaxation intervention, such as friendly discourse or a self-initiated strategy (n = 4). For analytical purposes, control strategies were dichotomized as no treatment/relaxation (n = 18) and sham/alternative massage (n = 19). Control strategy was not significantly associated with any other methodologic fields, although a borderline significance ( p = 0.045; n = 37) with methods suggested a potential link between use of a nonmassage strategy and non-RCT design, and of a massage strategy with RCT design.
Treatment fidelity. Table 3 identifies where the reflexology treatment was delivered, by whom, how often, and for how long at each session. In the 33 studies that reported the location of treatment, the majority (n = 27) noted that the intervention took place in a room within a formalized clinical setting, such as a specialist center or unit, hospital ward, or clinic. The remainder were in nonclinical locations: residential home (n = 2), own home (n = 2), or laboratory (n = 2). Reflexology was mainly delivered by qualified reflexologists (n = 25 studies) or by partners, researchers, or students trained as part of the program of study (n = 7). For analytical purposes, this field was dichotomized as practitioner/therapist and ''Other.''.
Interventions were delivered over 10.1 -13.6 weeks (n = 32; median, 7 weeks). The number of reflexology treatments that each participant received averaged 6.3 -5.2 treatments per participant (median, 6; n = 33 studies). The duration of each treatment also varied and averaged 35.4 -15.0 minutes (median, 30 minutes; n = 33 studies). For analytical purposes, numbers of treatments were categorized as 1-4, 5-10, and 11 or more per participant, whereas treatment duration was categorized as 10-30, 31-45, and 46-60 minutes.
None of the treatment fidelity fields were significantly associated with each other, or with study setting or objective, demographic aspects, or any methodology fields.
Study measures and outcomes
As noted, 25 of 37 study settings related to participants who had an underlying pathologic problem. Seven studies also related to symptoms of normal physiologic phenomena (e.g., menopause, labor, cold tolerance). Only 5 studies related to an absence of symptoms (''none''; see Table 2 ). Outcome measures therefore were mostly directed at evaluation of reflexology effect on biological or psychological measures specific to individual study objectives.
A total of 116 measures were identified from the 37 reports, an average of 3.1 measures per study. Sixteen studies reported application of 1 or 2 measures, 13 reported 3 or 4, 7 reported 5 or 6, and 2 reported 7 or more. Total measures applied were not associated with any reporting fields. Seventeen studies applied only psychometric (i.e., self-reported) measures, 6 applied only biometric measures, and 14 applied both types of measures (Table 3) . Therefore, 31 studies applied at least 1 psychometric tool as a measure of emotional, cognitive, or behavioral indicators (e.g., questionnaire for pain, mood, or anxiety), and 20 applied at least 1 biometric tool as a measure of physical/biochemical functioning (e.g., diastolic/systolic blood pressure, hormone secretion, immune system components).
The total number of psychometric measures was 62 (2.0 per study on average), and the total number of biometric measures was 54 (2.7 per study on average). Type of measure (psychometric or biometric) was not associated with the methods or randomization fields, indicating no particular weighting in this respect or with most other fields. The exception was a not-unexpected significant association ( p < 0.001; n = 37) of type of measure and study objective, primarily of psychometric measures with the behavioral/ cognitive objective.
Fifty measures (43% of total used) demonstrated a significant response when compared with control data. Closer examination suggested a differential between responses involving each type of measure. Of the 30 studies that applied at least 1 psychometric tool, 25 (83%) reported 36 significant responses, whereas of the 20 studies that applied biometric tools, 10 (50%) reported 15 significant responses. The distribution of outcomes suggested a significantly greater likelihood ( p < 0.001) of psychometric outcomes following reflexology massage. The most frequent psychometric responses were pain reduction (n = 9 studies), reduced anxiety/ improved mood (n = 9), and improved perception of wellbeing/health/quality of life (n = 7).
Biometric responses mainly centred on cardiac/peripheral circulation (n = 7 studies), airways/breathing (n = 2), and muscle tone (n = 2). Several studies, however, did not demonstrate any significant changes to psychometric (n = 14 studies) or biometric (n = 13) measures and so there was no discernible overall pattern of responses to reflexology.
For further analytical purposes, the studies were collated as demonstrating no effect in all measures or significant/ mixed effect, in which all of the measures responded or at least some did when outcomes were inconsistent; the latter category therefore comprised studies in which at least 1 indicator outcome was significant. Studies reporting at least 1 significant biometric outcome (n = 20) were not significantly associated with any of the reporting fields. For psychometric measures, there was a highly significant association of studies reporting a significant outcome with the control strategy ( p = 0.007; n = 31), especially when this did not involve massage (no treatment/relaxation). Otherwise significant outcomes were not associated with the remaining reporting fields.
Jadad evaluation
Although not a reporting field per se, the Jadad score (0-5) provides a composite related to sample randomization, blinding, and the recording of noncompleting participants that is considered to provide a measure of rigor in methodologic design. Only 2 reporting fields demonstrated a significant association with the collated Jadad score subgroups. Unsurprisingly, because it is a key criterion, the more rigorous computerized randomization process was highly associated with the higher Jadad score subgroup ( p < 0.001; n = 37). Likewise, an association of the methods field ( p < 0.040; n = 37), primarily RCT, with the high-score STUDY DESIGN AND REFLEXOLOGY OUTCOMES 9 group was also to be expected because RCTs were predominant in that group. The only other design field to associate with Jadad score was number of treatments ( p = 0.015; n = 33), which indicated a link between 5 or more treatments per participant with high Jadad scores and 1-4 treatments per participant with low Jadad score studies. The occurrence of psychometric or biometric outcomes also were not significantly associated with the collated Jadad scores ( p = 0.484; n = 30 and p = 0.670; n = 20, respectively).
Discussion
Reviews of RCTs identify a lack of evidence for consistent outcomes of reflexology but also identify that evaluation is complicated by the breadth of designs. In seeking to address criticisms from biomedical researchers, this study has explored the potential influence that interventional study design might have on biometric and/or psychometric study outcomes. In doing so it has not addressed the potential role of practitioner-client relationships and therapeutic contact, which are important aspects of holistic care but are difficult to evaluate in the context of an experimental design. In the present analysis, the reporting by studies on fidelity issues, such as who delivered the reflexology, the school of reflexology, and the duration of treatment, point toward holistic influences. However, to directly evaluate the practitioner-client relationship would necessitate incorporation of appropriate qualitative data. These were largely absent from the studies and in any case were outside the scope of this current review, which sought statistical evidence of impact by involving studies that provided quantitative analysis of outcomes against control or comparator data. The outcomes of this review should be interpreted in light of this limitation.
The validity of integrating studies that had applied RCT or non-RCT methods within a single database was generally supported through appraisal of reporting of design fields, and a lack of their specific association with Jadad 20 quality criteria, although the randomization process was generally more rigorous in the RCTs. The methods field also was not significantly associated with study setting, study objective, sample demographics, intervention fidelity fields, or the number and type of measures applied, but RCTs appear weakly linked to a contact sham/alternative massage control strategy. The present review therefore largely supports the published view that there is no consensus on reflexology research designs but extends this by not finding associations regardless as to whether a design was an RCT, or according to Jadad quality criteria.
This review of study designs identified four main findings in relation to reflexology outcomes. First, it identified a stronger likelihood of self-reported psychometric, rather than biometric, outcomes. Pain reduction, stress reduction, and improved perceptions of health and well-being were most prominent among the psychometric outcomes. That finding provides some support for a published review 4 of RCTs that had a narrow clinical focus (setting) in which reflexology was found to significantly affect fatigue, sleep, and pain outcomes, and also published evidence for an acute reduction of perceived psychological stress following reflexology that is reproducible with repeat treatments. 21 There is also some literature evidence 21, 22 for effect of reflexology on systolic/diastolic blood pressure and heart rate when this is specifically related to the stress response, but in this review no evidence was found to associate biometric responses with any particular measure. Present and related findings therefore support expressed views 1,2,3,5 that less heterogeneity of pathologies and study objectives would aid interpretation of clinical outcomes of reflexology. However, efficacy was not the primary objective of this review; rather, the objective was to identify whether design issues might have influenced the identification of a significant outcome.
Second, the observation that significant outcomes following reflexology did not appear to be associated with use of RCT or non-RCT method suggests that these designs do not offer bias toward positive outcomes, at least with the sample sizes (mean, 59) involved in the selected studies. Likewise, there was no association with application of Jadad scoring criteria. A caveat is that Jadad quality criteria were low across the database, and so more studies are needed that also consider current findings against higher-rated studies, whether RCT or non-RCT.
Third, the likelihood of detecting a significant change in psychometric indicators appears to be increased when a (nonmassage) rest and relaxation control strategy is used. On one level this association looks highly promising as a recommendation for study designs, but it is also potentially problematic for reflexology research as it does not support a distinction of reflexology from the effects of other forms of massage. A further caveat here is that sham reflexology massage was applied in just four studies, and the ''contact'' data therefore are weighted toward massage that could not be considered a genuine placebo. Identifying a suitable placebo is problematic for CAM research. 6 Present findings suggest that more research should be done to explore differential outcomes when sham reflexology and alternative massage are applied within the same study to help clarify the potential of interventional designs to evaluate efficacy.
Fourth, a lack of consensus regarding treatment fidelity has been noted in reflexology research, 12 and current findings support this view by failing to identify associations between fidelity fields, or between them and other design fields. Additionally, no association was observed between fidelity fields and study outcomes despite the selected studies on average meeting recommendations 12 that participants receive at least 6 treatments of 30 minutes each (studies in this review averaged 6.3 treatments of 35.4 minutes' duration).
Conclusions
Published reviews of reflexology RCTs are critical of inconsistency and low rigor of study designs. The pooling of both RCT and non-RCT studies of variable methodologic rigor in this integrative review therefore enabled exploration of possible association of study outcomes with aspects of study design. The review identified that such inconsistencies extend to the design of any interventional research studies, whether RCT or non-RCT. A new finding was that an impact of reflexology is more likely on psychometric than on biometric indicators when responses are compared to nonmassage control data. Within the limits of this review, that finding does not support a distinction between reflexology and the effects of massage per se but it is possible that such 10 MCVICAR ET AL.
distinction could have been masked by the range of contact control designs applied.
It is important to identify specific control strategies in order to evaluate the effectiveness of reflexology. Future research therefore ought to look more closely at this issue by comparing different control strategies within an otherwise single interventional design, thereby enabling a stronger analysis beyond that possible in this review. Additionally, this review supports suggestions that effects of reflexology are better explored when studies have a homogeneous clinical or nonclinical setting and narrow study objectives.
